One of the key components of relational memory is the ability to bind together the constituent elements of a memory experience, and this ability is thought to be supported by the hippocampus. Previously we had shown that these relational bindings can be used to reactivate the cortical processors of an absent item in the presence of a relationally bound associate (Walker et al., 2014). Specifically, we recorded the event-related optical signal (EROS) when presenting the scene of a face-scene pair during a preview period immediately preceding a test display, and demonstrated reactivation of a face-processing cortical area (the superior temporal sulcus, STS) for scenes that had been previously paired with faces, relative to scenes that had not. Here we combined the EROS measures during the same preview paradigm with anatomical estimates of hippocampal integrity (structural MRI measures of hippocampal volume and diffusion tensor imaging measures of mean fractional anisotropy and diffusivity) to provide evidence that the hippocampus is mediating this reactivation phenomenon. The study was run in a sample of older adults aged 55-87, taking advantage of the high amount of hippocampal variability present in aging. We replicated the functional reactivation of STS during the preview period, specific to scenes previously paired with faces. Crucially, we also found that this phenomenon is correlated with structural hippocampus integrity. Both STS reactivation and hippocampal structure predicted subsequent recognition performance. These data support the theory that relational memory is sustained by an interaction between hippocampal and cortical sensory processing regions, and that these functions may be at the basis of episodic memory changes in normal aging.
Introduction
It has long been known that, when a person recollects an event, s/ he does not simply remember a recording of it but, rather, a reconstruction of multiple elements of that memory stored in various parts of the cortex (Norman and O'Reilly, 2003) . During this reconstruction the same cortical processors that were active at the initial encounter are reactivated (Marr, 1971; Norman and O'Reilly, 2003; Johnson and Rugg, 2007; Rugg et al., 2008; Hofstetter et al., 2012) . For example it has been shown that the areas of cortex that were used to process a face or a location are again active when a person is asked to remember those items (O'Craven and Kanwisher, 2000) . This phenomenon is not specific to faces or locations but has been demonstrated across a wide range of stimulus types such as colors (Simmons et al., 2007) , tools (Chao et al., 2002) , and words (Johnson et al., 2009; Hofstetter et al., 2012) , to name a few. Recently we and others were able to show that not only individual items can be reactivated in the cortex, but that items can reactivate other relationally-bound items from the same event (Hofstetter et al., 2012; Staresina et al., 2012 Staresina et al., , 2013 Zeithamova et al., 2012; Oudiette et al., 2013; Walker et al., 2014) . It has been hypothesized that the hippocampus is a critical structure in the process of storing and retrieving the multiple pieces of information constituting a relational memory (Cohen and Eichenbaum, 1993; Eichenbaum, 2000; Eichenbaum and Cohen, 2001; Norman and O'Reilly, 2003) . Although the importance of the hippocampus in relational memory is supported by a large amount of data (Hannula et al., 2006; Konkel et al., 2008; Watson et al., 2013) , its critical role in reactivating relationally bound items has yet to be demonstrated. In this paper we demonstrate this link by showing that variability in hippocampal volume and connectivity in normally aging older adults is highly correlated with the extent of reactivation of cortical representations and with a person's ability to reactivate related information. 
